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Abstract of JP2000069908 

PROBLEM TO BE SOLVED: To provide a method for sterilizing a green tea powder without 
causing the discoloration and deterioration of a flavor even to some extent by utilizing electron 
beams. SOLUTION: A green tea powder such as a powdered green tea or a powdery green tea 
is sufficiently dried and then exposed to electron beams at 200-300 keV electron beam energy 
(voltage) and 5-20 kGy, preferably 5-10 kGy dose while making the green tea powder fly by 
applying vibration thereto or blowing air thereon in a hermetically sealed chamber or after 
making the green tea powder fly. Since the green tea powder is exposed to the electron beams 
with an ultralow energy, the sterilization can be carried out without imparting deterioration of a 
flavor even to some extent. When the green tea powder is made to fly and then reexposed to the 
electron beams, overlapped parts of the green tea powder can be eliminated to uniformly 
expose all the green tea powder to the electron beams. Thereby, the surer sterilization can be 
performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Exposure electronic energy: The sterilization approach in the end of a tea 
powder which is 200kev-300kev and is characterized by irradiating the electron ray of 
dosage:5kGy-20kGy in the end of a tea powder. 

[Claim 2] The sterilization approach according to claim 1 in the end of a tea powder 
characterized by irradiating an electron ray after making [ or ] it dance, spraying 
oscillating **** in the end of a tea powder, and spraying a gas in the end of a tea 
powder, or making the end of a tea powder dance with other means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of sterilizing without 
carrying out quality degradation of the end of a tea powder, such as powdered green 
tea and powder tea. 
[0002] 

[Description of the Prior Art] In recent years, the green tea boom was enjoyed, the 
need of a powdered-green-tea drink, food, and the powder tea that can be drunk still 
more easily is expanded, also for this reason, it excels in a flavor, and quality 
degradation is not caused, but establishment of the sterilization approach in the end 
of a tea powder which can moreover secure stable quality is desired. 
[0003] As the sterilization approach of the conventional powder object, the 
"air-current type sterilization" using steam heating air etc. can be mentioned first. 
However, since this sterilization was enforced at an elevated temperature with a 
temperature of 100 degrees C or more, when it applied in the end of a tea powder, 
about browning of a color and contents component change took place violently, and it 
had the problem that the quality of a product deteriorated. 

[0004] On the other hand, the sterilization approach (JP,4-200353,A) of the animal 
feed which recently irradiates a with a current value [ of 10mA - 40mA ] electron ray 
by exposure electronic energy:3 - 5Mev, The sterilization approach of the coloring 
matter which is 0.8Mev - 10Mev and is characterized by irradiating the electron ray of 
dosage: 1-50kGy (JP,6-263996 f A), Or the sterilization approach of a fine-particles 



object of having used electron rays, such as the sterilization approach 
(JP, 6-263996, A) of the sterilization approach of the gums which is 0.8Mev - 10Mev 
and is characterized by irradiating the electron ray of dosage:1-50kGy, is indicated. 
[0005] However, when the sterilization approach of a fine-particles object of having 
used such a conventional electron ray was compared with the above-mentioned 
air-current type sterilization and it applied to the food of what can stop the 
debasement of a product, it had the problem that degradation was seen in respect of a 
flavor. Especially in the case of tea, since some flavor and change of a color also 
influence a commercial-scene trend directly, also a little, change of the flavor by 
sterilization and a color must be avoided. Moreover, since immense equipment was 
needed, the sterilization approach of a fine-particles object of having used the 
conventional electron ray could not be installed easily [ each works ], but also had the 
problem to which an exposure location will be limited. When it was our country, the 
radiation which is an electron ray of 1 or more Mev, the X-ray, and the gamma ray 
were unusable on the law about food further again. 

[0006] Then, moreover, this invention uses as an offer plug the new sterilization 
approach in the end of a tea powder which a law top can also use satisfactory as well 
as the ability to fully sterilize the microorganism which adhered in the end of a tea 
powder that the above-mentioned conventional trouble should be canceled, without 
occurring discoloration and degradation of a flavor also a little. 
[0007] 

[Means for Solving the Problem] the sterilization approach in the tea powder end of 
this invention for this technical-problem solution — exposure electronic energy 
(electrical potential difference) — 200kev-300kev — it is — dosage — 5kG(ies)- it is 
characterized by irradiating the electron ray of 5-10kGy preferably 20 kGy in the end 
of a tea powder. Thus, in this invention, it succeeded in dosage sterilizing by exposure 
electronic energy 200-300kev, without also giving degradation of some flavor in the 
end of a tea powder by [ of 5-20kGy ] using the electron ray of low energy extremely. 
In addition, since the electron ray used by this invention is low energy very much, the 
depth which penetrates an electron ray is about 0.6mm, but sufficient sterilization is 
possible just because it is sterilization of powder like the end of a tea powder. 
[0008] As mentioned above, exposure electronic energy (electrical potential 
difference) is 200-300kev, dosage calls preferably the electron ray used by this 
invention 5-1 OkGy five to 20 kGy, reaches to an extreme of it, and it is an electron ray 
of low energy. In less than 200 kevs, although number of microorganism decreases, 
while there is a possibility that it may not result in full extinction, when 300kev is 



exceeded, there is a possibility of producing quality degradation. Moreover, in less 
than 5 kGy of dosage, although number of microorganism decreases, there is a 
possibility of not coming to make it becoming extinct completely, and even if it 
exceeds 20kGy, there is a possibility that about [ that a bactericidal effect does not 
improve ] or scents may decrease in number a little. 

[0009] In the sterilization approach of this invention, it is desirable to make it fully dry 
the end of ****** sterilization is given. Since the sterilization by the electron ray is 
what sterilizes the microorganism adhering to a powder front face using radical 
reaction, it has a possibility that the moisture in the end of a tea powder may also 
influence a flavor in response to radical reaction. 

[0010] Furthermore, in the sterilization approach of this invention, after making [ or ] 
it dance, spraying oscillating **** in the end of a tea powder, and spraying gases, such 
as air, nitrogen, or a carbon dioxide, in the end of a tea powder, or making the end of a 
tea powder dance with other means, it is desirable to irradiate an electron ray. Since 
the depth which an electron ray penetrates is about 0.6mm, an electron ray may not 
reach the lap part in the end of a tea powder. Then, if it is made to irradiate an 
electron ray in the end of a tea powder after making [ or ] it dance, making the end of 
a tea powder dance, the part which an electron ray does not reach can be lost, and 
since an electron ray can be irradiated uniformly in the end of all tea powders, it can 
sterilize much more certainly. After making [ or ] it dance, making it dance in this way 
after irradiating an electron ray as mentioned above, if it is made to irradiate an 
electron ray again, it can sterilize much more certainly. In addition, as an environment 
where the end of a tea powder is made to dance, it is desirable to carry out within the 
quality of sealing in order to prevent scattering in the end of a tea powder. 
[0011] It is the semantics containing the powder which grinds and dried powdered 
green tea (what used ****** as powder wholly), non-fermented tea, half-fermentation 
tea, fermentation tea, etc., or these mixed powder tea the "end of a tea powder" it is 
set as the object of this invention. 
[0012] 

[Embodiment of the Invention] Hereafter, an example explains this invention to a 
detail. 

[0013] (Example 1) This example considered the relation between the exposure 
conditions of an electron ray, and a bactericidal effect. The green leaf which carried 
out covering processing was steamed and dried, 10g of ****** which ground and 
obtained the powdered green tea ground and obtained with the stone mortar after that 
and the processed tea leaves with the ball mill was taken, respectively, it put on the 



sample tray (20cm of breadth, the dip of 60cm, a depth of 5cm), the electron ray was 
irradiated on various kinds of exposure conditions, and the bactericidal effect was 
measured about a bacteria and Escherichia coli. A result is shown in Table 1. In 
addition, the exposure of an electron ray was performed using the electron ray 
equipment (amelioration article of EBC 300-60) by the Nissin high voltage 
incorporated company company. 
[0014] 
[Table 1] 



[0015] Consequently, although the remarkable bactericidal effect was seen with all 
electrical potential differences and dosage, there was nothing under the conditions of 
300KeV-1KGy for full extinction very much. However, at 5 or more KGies, full 
sterilization was carried out on all conditions. 

[0016] (Example 2) This example considered the relation between the exposure 
approach of an electron ray, and a bactericidal effect. 5g of ****** which ground the 
powdered green tea which steams the green leaf in which the sample 1 carried out 
clothing processing, was made to dry, ground with the stone mortar after that, and 
was obtained, and the processed tea leaves with the ball mill, and were obtained was 
taken, respectively, and it put into the polyethylene bag, it set to the heat-sealing 
postoperativus irradiation conveyor, and the electron ray was irradiated on various 
conditions (this sample 1 is called "conveyor exposure" below.). The sample 2 took 
the 10g of the same powdered green tea and the same ****** as the above, 
respectively, and put them on the sample tray (20cm of breadth, the dip of 60cm, a 
depth of 5cm), and the electron ray was irradiated, after giving vibration and making a 
sample (fine vibration (BAIBUSHON) of 70 times / min and rolling of 70 times / min 
were used together, and were vibrated.) dance (this sample 2 is called "oscillating 
exposure" below.. Both samples measured the bactericidal effect about a bacteria and 
Escherichia coli after electron beam irradiation. Table 2 is as a result of [ about the 
bacteria of both samples ] measurement, and Table 3 is as a result of [ about the 
Escherichia coli of both samples ] measurement. 
[001 7] 



[Table 2] 



[0018] 
[Table 3] 



[0019] Consequently, although the remarkable bactericidal effect was seen in the 
conveyor exposure even if it saw which [ of a bacteria and Escherichia colt ] result, 
the result of not resulting in full sterilization was obtained. Since the electron ray of 
300 or less KeVs has the penetration depth as small as about 0.6mm, this is 
considered that fine particles and fine particles could not fully sterilize the 
microorganism of overlapping places, and did not result in full sterilization. On the 
other hand, as for the oscillating exposure, a bacteria and Escherichia coli resulted in 
full sterilization. This is having made the sample give and dance vibration, and since it 
irradiated the electron ray uniformly in the end of all tea powders, it is considered to 
have resulted in full sterilization. 

[0020] (Example 3) This example considered relation with an organoleptic-test result 
in the quality change list of the exposure conditions of electron beam irradiation, and 
powdered green tea. The color tone of the powdered green tea irradiated by the 
approach of an example 2 and the flavor were inspected. Moreover, the color tone of 
the powdered green tea which carried out heat sterilization, and the flavor were 
similarly inspected as contrast, these results were summarized, and it was shown in 
Table 3. In addition, comprehensive evaluation evaluated extent of an 
organoleptic-test result and a bactericidal effect synthetically on the basis of the 
result of Table 1 and 4. Performing a color tone with the color difference method of 
presentation (L, a, b color coordinate system), + of L is bright at lightness and - 
becomes dark. Moreover, + of a is red, - becomes green, and, in +, yellow and - 
become [ b ] blue. 
[0021] 
[Table 4] 



[0022] Consequently, in 300KeV-1 KGy, although degradation was not looked at by a 
color tone and the flavor but the bactericidal effect of a microorganism was also 
looked at, since it did not result in full extinction, it was judged that it was 
synthetically poor. On the other hand, in 5-20KGy, degradation was not looked at by a 
color tone and the flavor, but, moreover, was judged to them for a bactericidal effect 
to be also remarkable and to be good and to be synthetically good. However, in 20KGy, 
the inclination for a flavor to become weak a little was seen. On the other hand, in 
400KeV, the flavor became weak with all dosage and it was judged that it was not 
synthetically desirable. From the above result, as exposure conditions, exposure 
electronic energy is 300 or less KeVs, and dosage was able to find out that 5-10KGy 
was preferably good five to 20 KGy. 
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